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Abstract 
 
 
This work is a contribution to the interaction of children and computers.  It consists 
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questionnaires to parents and interviews to children. The results of the research are 
believed to address the interest of children, parents, educators and media producers.  
 
The significant results of this study are that computer is a favorite subject to most 
children. Using a shared computer at home does not negatively affect the brothers’ 
and the sisters’ relationships, as it might be thought.  Moreover, the research found 
that children understand stories better when they read them from traditional books 
than when they read them from e-books.  Also, the preference of choosing a favorite 
application is strongly affected by the preference of using of keyboards or mice.  
Concerning the child’s safety, the number of times of using computers per week is 
of no effect on child’s safety, while the duration of use strongly affects his eye and 
his back.  Computers have no effect on school performance of children, and nor on 
their social relationships.  The research found that teaching children basic computer 
applications can be performed by using computers, as long as the user interfaces are 
user friendly and self guiding.   
 
The study recommends making use of games in children education. Design of 
computers and their environments should be user-centered.  The educational values 
in the children's programs should not contradict each other. 
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Introduction 
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 
 
Human Computer Interaction (HCI)  is a discipline concerned with the design, 
evaluation and implementation of interactive computing systems for human use and 
with the study of major phenomena surrounding them. From a computer science 
perspective, the focus is on interaction between one or more humans and one or 
more computational machines. In this research, the humans are children at the age of 
-
	
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
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HCI is an interdisciplinary area. It is emerging as a specialty concern within several 
disciplines, each with different emphasis: 
. computer science (application design and engineering of human     
interfaces),  
. psychology (the application of theories of cognitive processes and the 
empirical analysis of user behavior),  
. sociology and anthropology (interactions between technology, work, 
and organization),  
. and industrial design (interactive products). 
 
Today revolution in both technology and culture contributes much to our children’s 
intellectual, social and physical development. 
 
 
 
    Justification and Aims of the Research    
 
Many scientists did research and presented reports that addressed the use of 
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However, most of the past research on HCI for children had presented the positive 
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they covered the age from childhood to adolescence as one stage (Harvey and 
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Although the promise of interactive technologies and networked environments is 
their potential to influence learning and social growth in positive ways (Safe  et. al, 


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
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	


	

active media on little 
children should be studied. 
 
In this research, computer science is adopted as a discipline of HCI.  It will focus on 
the use and access of computers and their impacts on different aspects of the 
children’s life.  Analysis will be carried out on   some effects of the use of computers 
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

present study will present 
results of the analytical study that would best address the interests of children, 
parents, educators and media producers. 
 
This will be done through answering the following questions:  
. Is computer an interesting subject to children? 
. Do all children who have computers at home, like to use them? 
 
. If the child has brothers and sisters who use computers, does  his 
relationship with them, affected by whether he likes or dislikes 
watching them using the computers?  This is an important factor to 
determine the effect of using a shared computer at home on the family 
relationship.   
. Is reading e-books more interesting than reading traditional books? 
. Is reading e-books better understood than reading traditional books?  
. How do children like to spend their leisure time? Using a computer or 
playing with a friend? 
. Does gender affect the children’s choice to their favorite programs? 
. Does the level of skills in using keyboards or mouse, affects the 
children’s choice to their favorite programs? 
. Does the children’s preference to use a mouse or a keyboard    as an 
input device, cause safety problems? 
. Is the children’s safety affected by the frequency and the duration of 
use of computers? 
. Do the frequency and the duration of use of computers affect the school 
performance of the children?  
. Do the frequency and the duration of use of computers affect number of 
children’s friends, and hence his normal social relationships. 
. Does attention to teacher’s instructions depends on gender and on the 
type of application under description? 
. Do all the children who use the World Wide Web (www), or have got 
an email account, access the internet only under their family 
supervision? This is to control the children’s attitude, behavior and 
ethics.   
 
 
It is found that there are numerous bad effects as well as good effects of computers 
on children’s life. The research will present analytical studies that would best 
contribute to the interests of children, parents, educators, media producers and 
researchers. However the promise of interactive technologies and networked 
environments is their potential to influence learning and social growth in positive 
ways.  
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using computers at school and at home.  
This will be achieved through: 
. Observations 
. Questionnaires  
. Experiments 
 
Results obtained from the above will be analyzed and furthermore, 
recommendations addressing the impacts of use of computers by children will be 
presented. 
 
!"#$% & 
 
Some problems and constraints were faced during the research, but most of them 
were overcome.   They are the following: 
. There were very difficult and complicated procedures to take a permission to 
access the schools and to do the research there, “appendix (A)”. 
 
. The schools were far away from place of residence or work.  Moreover, 
means of transportation were so difficult and relatively expensive in Saudi 
Arabia. 
. It was not easy to match between the children’s lessons and  my available 
time.  Besides that, the American conciliate is near the main gate of KFUMP, 
so, many check points were met in the way to schools, and in the compound 
of the KFUMP itself. These made things even worse.   
. The first phase of the study (questionnaires), was made twice, for some 
classes. This was because of frequent absence of students. 
. 

	

	
	
	
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
imes. 
They either did not take them home, or did not collect them back.  
. Arabic stories were not available as traditional books and e-books (hard & soft 
copies) at the same time, so e-books were to be prepared. 
. Photos of children were not allowed to be taken. It would had support more 
phase two (reading and telling the story). 
. To make things interesting to children, many gifts and participation prizes 
were bought, to be given to them. Examples of these were simple funny 
school accessories and stationeries, funny stickers, sweets, the types the like 
much, stories and other reading and drawing books.  These were so expensive 


		
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	

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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Other problems were not solved because of the nature of the study.  These were: 
. Generally, answers of small children are unreliable.  Either because 
they were not sure enough or because they were sometimes affected by 
each other answers. However, observation and results of experiments 
were more reliable sources of data than answers to questionnaires. 
. Some children girls did not like to cooperate. 
 
 
 
However, it is hoped that those obstacles do affect much neither the study phases nor 
the analysis. 
 
 
The research is represented in chapters as follows: 


X
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“Human Computer Interaction” and literature review to 
past research. 
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years of age and who are using computers and accessing internet. The survey was 
mainly carried out at school and partially at home.  
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analytically discussed. 
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and recommendations for future work are pinpointed.  
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Literature Review 
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 & 
 
Currently there is no definite definition of what is Human Computer Interaction 
(HCI).  Generally, it is known to be a discipline concerned with the design, 
evaluation and implementation of interactive computing systems for human use, and 
with the study of major phenomena surrounding them (Hewett, Baecker, Card, 

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HCI is an interdisciplinary area; it is concerned with several disciplines, each is with 
different emphases (Hewett, Baecker, Card, Carey, Gasen, Mantei, Perlman, Strong, 


X 
. computer science: the application design and engineering of human 
interfaces  
. psychology: the application of theories of cognitive processes and the 
empirical analysis of user behavior 
. sociology and anthropology: interactions between technology, work, 
and organization 
. and industrial design. 
 
 
 
 
 
Another definition is that, HCI as a field is concerned with the following (Hewett et. 
al,
): 
. the joint performance of tasks by humans and machines, the structure of 
communication between human and machine, human capabilities to use 
machines, including the learn ability of interfaces, 
. algorithms and programming of the interface itself,  
. engineering concerns that arise in designing and building interfaces, 
. the process of specification, design, and implementation of interfaces, 
and design trade-offs. 
 
Human-computer interaction thus has science, engineering, and design aspects.  
 
Regardless of the definition chosen, HCI is clearly to be included as a part of 
computer science and is as much a part of computer science as it is a part of any 
other discipline. If, for example, one adopts the classic definition of computer 
science as "the study of computers and the major phenomena that surround them" 
(Hewett et. al,
 then the interaction of people and computers and the uses of 
computers are certainly parts of those phenomena. 
 
Because human-computer interaction studies a human and a machine in 
communication, it draws from supporting knowledge on both the machine and the 
human side. On the machine side, techniques in computer graphics, operating 
systems, programming languages, applications, and development environments are 
relevant. On the human side, communication theory, graphic and industrial design 
disciplines, linguistics, social sciences, cognitive psychology, and human 
performance are relevant (Hewett et. al,
. 
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This section is to provide background of the major influences that have shaped the 
field of HCI. In addition, an attempt is made to project some current trends into the 
near future.  
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HCI arose as a field from roots in computer graphics, operating systems, human 
factors, ergonomics, industrial engineering, cognitive psychology, and the systems 
part of computer science (
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Computer graphics was born from the use of Cathode Ray Tubes (CRT) and pen 
devices very early in the history of computers. This led to the development of 
several human-computer interaction techniques.  Work in computer graphics has 
continued to develop algorithms and hardware that allow the display and 
manipulation of ever more realistic-looking objects e.g. medical images of body 
parts. Out of this line of development came a number of important building blocks 
for human-computer interaction. Some of these building blocks include the mouse, 
bitmapped displays, personal computers, windows, the desktop metaphor, and point-
and-click editors (Dutton et. al
 
 
Research in Human-Computer Interaction (HCI) has been spectacularly successful, 
and has fundamentally changed computing.  An example is that virtually all software 
 
written today employs user interface toolkits and interface builders, concepts which 
were developed first at universities. Even the spectacular growth of the World-Wide 
Web is a direct result of HCI research: applying hypertext technology to browsers 
allows one to traverse a link across the world with a click of the mouse. Interface 
improvements more than anything else has triggered this explosive growth 
	
 
 
Human factors, as a discipline, derive from the problems of designing equipment 
operable by humans during World War II. The problem of the human operation of 
computers was a natural extension of classical human factors concerns, except that 
the new problems had substantial cognitive, communication, and interaction aspects 
not previously developed in human factors, forcing a growth of human factors in 
these directions (Hewett et. al,
  
 
Ergonomics is a natural topic for computer, but, a cognitive extension to the field 
was necessary resulting in the current "cognitive ergonomics" and "cognitive 
engineering." Because of their roots, ergonomic studies of computers emphasize the 
relationship to the work setting and the effects of stress factors, such as the 
routinization of work, sitting posture, or the vision design of displays  (Bransford 
et..al
 
 
Industrial engineering arose out of attempts to raise industrial productivity starting in 
the early years of this century. The early emphasis in industrial engineering was in 
the design of efficient manual methods for work, the design of specialized tools to 
increase productivity and reduce fatigue, and, to a lesser extent, the design of the 
social environment e.g., the invention of the suggestion box. Interaction with 
computers is a natural topic for the scope of industrial engineering in the context of 
 
how the use of computers fit into the larger design of work methods (Bikson et. al 

 
 
Cognitive psychology derives from attempts to study sensation experimentally at the 
end 
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engineering, linguistics, and computer engineering led to an experimentally-oriented 
discipline concerned with human information processing and performance. 
Cognitive psychologists have concentrated on the learning of systems, the transfer of 
that learning, the mental representation of systems by humans, and human 
performance on such systems (Bransford et. al

 
 
Finally, the growth of discretionary computing and the mass personal computer and 
workstation computer markets have meant that sales of computers are more directly 
tied to the quality of their interfaces than in the past. The result has been the gradual 
evolution of standardized interface architecture. Along with these changes, 
researchers and designers have begun to develop specification techniques for user 
interfaces and testing techniques for the practical production of interfaces (Hewett 
et. al,
.  
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The means by which humans interact with computers continues to evolve rapidly. 
Human-computer interaction is affected by the forces shaping the nature of future 
computing. These forces include: 
. Decreasing hardware costs leading to larger memories and faster 
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. Miniaturization of hardware and reductions in power requirements 
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. New display technologies leading to the packaging of computational 
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. Assimilation of computation into the environment e.g., microwave 
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. Specialized hardware leading to new functions e.g., rapid text search 
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. Increased development of network communication and distributed 
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. Increasingly widespread use of computers, especially by people who 
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. Increasing use of input techniques e.g., voice, pen, combined with 
lowering cost, leading to r
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
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. Special social concerns leading to improved access to computers by 
currently disadvantaged groups e.g., young children, the 
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Partially based on the above trends, here are some characteristics expected for future 
HCI: 
. Ubiquitous communication; computers will communicate through 
high speed networks.  
. High functionality systems e.g., non-traditional way of learning. 
. Mass availability of computer graphics such as image processing, 
graphics transformations, and interactive animation will become 
more widespread as inexpensive chips are becoming more available 
for inclusion in general workstations.  
 
. Mixed media, the separate worlds of consumer electronics e.g., 
stereo sets, televisions and computers will partially merge.  
. High-bandwidth interaction, the rate at which humans and machines 
interact will increase substantially due to the changes in speed, 
computer graphics, new media, and new input/output devices. This 
will lead to some qualitatively different interfaces, such as virtual 
reality. 
. Large and thin displays will be lighter and more portable than the 
present displays.   
. Embedded computation will pass into every object for which uses 
can be found.  
. Information utilities will accelerate. 
. User tailorability; users, with their deeper knowledge of their own 
knowledge domains, will increasingly be important sources of new 
applications at the expense of generic systems programmers (Scaife 
et. al
 
 
One consequence of the above developments is that computing systems will appear 
partially to dissolve into the environment and become much more intimately 
associated with their users' activities.  
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There are many reasons for making technology for kids. The most important is that 
children are really special and the use of  interactive media has became a dominant 
activity of modern childhood (
.  Other reasons could be stated below:   
 
. Helping make an impact on our future by offering a technology 
design experience that is less constrained and very creative 
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. Helping adults learn a lot from kids about kids and helping adults 
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Computers and technology are becoming more popular to people of all ages. Due to 
the differences in interests and needs, designing technology for children is very 
different from that for adults. Children are the first generation that is truly growing 
up digital. Interactive media for young people is not entirely new. But since the first 
video games were introduced, the digital content industry has experienced enormous 
growth in size and technological sophistication. Recently, the Internet, more 
affordable home computing and a host of other digital educational and entertainment 
have helped make the use of such interactive media a dominant activity of modern 
childhood.  In the years ahead, digital media will have an even more central role in 
the educational and social experiences of young people.    
 
In the last two decades, children are using emerging communications media: video 
games, CD-ROMs, the Internet and other computer software-outside the classroom, 
in their homes. To study the effects of this phenomenon (Wartella, O’Keefe and 
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available research to see how much is known about the role of interactive media in 
children’s lives.  Its report is organized into four major sections: 
. Interactive media use and access.  
. Impact on children’s cognitive development. 
. Impact on children’s social development. 
. Impact on children’s safety and safety. 
 
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It is found that children today are immersed in media. Their lives are increasingly 
devoted to video game playing, browsing the Internet and conversing in chat rooms. 
So there is a powerful incentive to understand how such an experience affects their 
development.  One challenge for researchers is that new media present a constantly 
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changed radically as their range of options kept growing. Today’s developments in 
media convergence, wireless Internet and  computing will certainly alter the life of 
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It is long understood that children learn and grow, socially, intellectually and even 
physically from playing games. They also learn skills, information and behavior 
from their parents, television, music, movies and books. A question arises of how 
much does the introduction of new technology affects what children learn and how 
they learn it (Bransford et. al

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Children don’t experience media in a vacuum. Past research on the impact of 
computers tells that immediate family environment has a heavy influence on what 
children take away from computers. Specifically, the degree to which parents are 
available to their children and involved in their children’s learning activities, are 
 
attracted to and use the computer themselves, are knowledgeable about the value and 
quality of school software influenced whether children embraced the computer and 
Internet for creative, educational purposes, rather than primarily game play 

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Safety Education: Interactive media, both online and off, has demonstrated a 
potential to help children live healthier, safer lives. Interactive programs such as the 
Life Adventure Series; Diabetes CD-ROM or Starbright Explorer Series: Exploring 
your Incredible Blood are effective tools for helping children understand and 
manage their safety conditions. Click Safety’ s action-adventure computer and video 
games, like Bronkie the Bronchiasaurus  for asthma or , Packy and Marlon for 
Diabetes, demonstrably improve children’s self-care for chronic illness. A clinical 
trial of Packy & Marlon found that diabetic children and adolescents who had access 
to the game at home
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related emergency and urgent care clinical visits (Brown, Lieberman, Gemeny, Fan, 
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Physical Effects: Many adults who work constantly with computers have 
experienced a range of physical and ergonomic problems. On the other hand, 
research is ongoing to tell if interactive media can also affect children’s physical 
safety and development (Roberts et. al
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.. Informant design 
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different stages of designing interactive learning environment for 
teaching ecology.  In this  electronic paper the researchers described a 
new framework called “informant design” which advocated efficiency of 
input from different people.  That was to maximize the value of 
contributions from various informants and design team members at 
different stages of the design process.  One of the main aims of the 
project was to design interactive learning environments for domains that 
had proven difficult to teach using existing media.  Another aim was to 
focus on what would constitute good design for learning using 
multimedia.   In this respect they had tried to relate two things.  The first 
is a theoretical analysis of what role traditional external representations, 
like diagrams or pictures, might play in learning.  The second is an 
understanding of how new interactive technology e.g. multimedia and 
virtual reality might support alternative representational formats, 
enabling the learner to get beyond the constraints of current media.  
 
In doing that, they were investigating how new kinds of interactivity, that 
can only be implemented using new media forms, can support learning 
more effectively.  
 
 
  
.. User interface Technologies 
The following is a research carried in The Human-Computer Interaction 
Laboratory of  University of Maryland, USA.  An application for 
children’s collaborative storytelling was built by J. P. Hourcade 
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can be beneficial to children's learning and socializing. The researchers 
believed that currently there is little computer support for children's 
collaborative activities. This was their motivation for building a 
collaborative storytelling tool for children, called KidPad.  KidPad 
provided children with drawing, typing, and hyperlinking capabilities in a 
large, two-dimensional canvas. It supported collaboration by accepting 
input from multiple mice.  In building KidPad, they developed solutions 
to problems common to all single-display groupware applications for 
children: using an intuitive user interface metaphor that can support 
collaboration, and obtaining input from multiple devices. The researchers 
addressed the need for an appropriate user interface metaphor by using 
the local tools metaphor. In developing the concept of local tools they 
learned about the importance of addressing the issue of global modes. 
Their solution for obtaining input from multiple devices was MID, an 
architecture written in Java. In building MID, they learned about the 
importance of building flexible architectures that can support a wide 
range of applications and devices in a consistent manner and that are easy 
to extend and use by programmers.  
The aim of the paper is to provide developers with valuable insights into 
how to develop collaborative applications for children. 
 
  
.. Online Communication 
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old, and addressed that children learn through all their senses rather that 
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concentrated on the problems on online communication. The study also 
conducted several internet sites specially designed for kids, and then 
comparisons between reactions of children towards kids’ sites were 
made.  
 
The conclusion was that children do not have the attention span for long 
downloads, so files must be kept small and inputs have to be in simple 
formats.  Developers should make sure that the pictures come up quickly 
and are advised to separate web material for adults from web material for 
children. Finally, kids respond strongly to visual elements and 
multimedia, they seem to love interactivity.    
 
 
.. International Children’s Digital Library (ICDL) 
 
The following research discussed the initial efforts in building the ICDL, 
concentrating on the design of innovative digital book readers.  The paper 
was titled “The International Children’s Digital Library: Viewing Digital 
Books Online”, published by The Human-Computer Interaction 
Laboratory of  University of Maryland, USA, by Hourcade, Bederson, 
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access to diverse collections of books due to the limited resources of their 
community libraries, a digital library was created. It is appropriate for 
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The paper concluded that different children prefer different types of 
readers.  This means that researches need to learn more about what tasks 
are better suited for each reader, and why different children prefer 
different readers. It also means that current commercial book readers are 
likely not sufficient to satisfy children’s diverse needs. 
 
.. Interactive Storytelling Environments For Children 
 
Montemayor, Druin, Chipman, Fa
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Computer Interaction Laboratory of  University of Maryland, USA, 
Jaime Montemayor et. al had pulished a paper titled “Sensing, 
Storytelling and Children: Putting Users in Control”, In this research the 
researchers considered sensing-based interactions from a child's 
perspective. That is, how children decide to handle sensor data and affect 
state changes in their environment. This was presented in the context of 
the research on physical interactive storytelling environments for 
children. The system architecture was presented as well as an empirical 
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challenges and opportunities for kindergarten children to become 
designers of their own sensing-based interactions were discussed. 
 
 
The summary is that developing technologies for children’s sensing-
based interaction can be a challenge.  In addition, a balance needs to be 
struck between visible concrete metaphors for these technologies and 
integrating these technologies into the environment for storytelling.  
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A study was conducted by J. P. Hourcade, in The Human-Computer 
Interaction Laboratory of  University of Maryland, USA. It was to better 
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young adults to compare the performance in point-and-click tasks.  It is 
found that age had a significant effect on accuracy and target reentry.  
Also, it is found that target size had significant effect on accuracy and 
target reentry.  
 
The results provided valuable guidelines for the design of graphical user 
interfaces for young children, in particular when it comes to sizing visual 
targets.  It was also suggested that designers should adopt strategies to 
accommodate users with varying levels of skill.  
 
 
 
 
 
 
 
 
 
Chapter Three 
 
Research Methodology 
 
 
Analytical and experimental studies were held.  This was because the nature of the 
research requires a close contact with the children under study.  Moreover, these 
types of studies usually end up with reliable results to be generalized to the 
population. 
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It is a term that means a large collection of items that have something in common.  
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who study computer lessons in the first and second years of their primary schools.   
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It is a subset of the population representing the population.  There are many reasons 
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Some reasons are the following: 
. Samples can be studied more quickly. 
. To study a sample is less expensive. 
 
. Studying the population might some times be impossible, as in the 
case of this research. 
. Sample results are more accurate because of easy follow up. 
 
Samples should be properly selected.  
 
In addition, appropriate probability methods should be used to estimate the error in 
the resulting statistics and to make probability estimates about observations in the 
study. 
 
 
 + ,2%*& 
 


	
	

	
	



	

	


the following.  
. Simple Random Sampling:  Every subject has an equal probability of being 
selected for the study. 
 
. Systematic sampling:  Every nth item from the population is selected; n is 
determined by dividing the number of the items in the population by the 
desired sample size. 
 
. Cluster Sampling:  The population is divided into clusters and then a 
random sample is selected from each cluster.  
 
. Stratified Sampling:  The population is divided into strata and then a 
random sample is selected from each stratum. 
 
 
. Non Probability Sampling:  These samples reflect selection biases of the 
person doing the study, e.g. control samples.  
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After studying the different types of sampling, the non probability sampling was 
considered to be the most suitable method for the entire research. This was because 
certain criteria, which are not common, were required in the sample. 
 
The study was held in the Schools of The King Fahad University for Petrol and 
Minerals (KFUPM), in Dharan, in the Eastern Province of Saudi Arabia.  These 
schools are some of the best schools in Saudi Arabia; they are of a very high 
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a certificate from The International 
Standards Organization (ISO
), “appendix (B-, appendix (B- “. 
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The sample was selected according to the following criteria: 
. Arab Students: Students of these schools are from different 
nationalities.  It was planned to exclude all non-Arab, but it happened 
that all the students under study were either Arab or were of Arab 
origins.  
 
 
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-X  All students of grade I and grade II, from the 
boys’ school and from the girls’ school, were selected. 
 
. Computer Literate: The majority were using computers in their 
preschool stage. They study the same syllabus. 
 
. Fixed Teaching Methodology: One of the parameters that was planned 
to be fix were the methodology for teaching the students.  Same 
methods of teaching are used for all students.  
 
. Female Teachers: Students of these schools are taught and supervised 
by females.  In Saudi Arabia, and as a female researcher, it was 
impossible to get an access to boys’ schools if they were under direct 
male supervision.  Difference in gender is an important factor in this 
study. 
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the following table. 
 
 
 
 
 
 
 

 
Distribution of Students’ Classes  
Gender Grade Class A Class B Class C Class D Subtotals 
Boys I      
Boys II      
Girls  I    -  
Girls II    -  
Total - - - - -  
 
This average number of students in each class, made the study well controlled and 
organized. 
 
The study started in the mid of the first term of their school year.  It ended by the 
end of the second term.  By the time the study had started, it was believed that all the 
children were good users of computers. Besides, that most of them were taught 
computer in their preschool classes. The syllabus they studied was enough to make 
the children suitable for the research.  Each student uses a separate computer with 
Windows XP as an operating system. Most of the lessons’ applications were of 
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teacher explains the work at the start of the period by using Power Point 
presentations, and then let the students do it themselves. 
 
The contents and the distribution of the syllabus is shown in the following table: 
 
 
 
 
 

 
Composition of Syllabus 
Grade Term Contents of The Syllabus 
I  - Main components and accessories of computers. 
- Main uses of computers. 
- Holding and clicking the mouse by using the Paint Program 
for drawing and painting. Full use of the Paint Program 
including typing short sentences in its text box. 
I  - Types of storage devices. 
- Revision of  The Paint Program. 
- Using the commands: save, open, close, new, cut, copy, 
paste.  
- Using the keyboard by typing, in both languages; - Arabic 
and English, short sentences through the WordPad Program. 
- Studying in  detail the different parts of the keyboard. 
- Full use of the formatting commands. 
- Revision of all lessons of the first and the second term. 
II  - Revision to lessons of grade I. 
- Full use of WordPad Program. 
- Using arrow keys and function keys of keyboards.  
- Using speakers and sound devices. 
- Opening, closing and accessing different programs 
II  - Description of the  main icons in the desktop. 
- Option for turning off computers. 
- Using Windows Options. 
- Using Microsoft Word. 
- Revision of all lessons of the first and the second term. 
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minutes using one of the following educational and entertainment programs; they are 
downloaded and installed in all computers. Some of them were part of their syllabus; 
. Reading  The Holy Quaran (Arabic) 
. Numbers’ Garden (Arabic) 
. Letters’ Garden (Arabic) 
. Draw and Color (Arabic) 
. Play and Count in the Wood (Arabic) 
. Professional Typing (Arabic)  
. Tree House (English) 
. Math Blaster (English) 
. Animated Typing (English) 
. Mickey Puzzle (English) 
. Design Studio (English) 
 
Educational and entertainment internet sites for kids, (Arabic and English) e.g.  
. www.arabiankid.net         
. www.kidsites.com 
. www.menhaj.com  
. www.ajkids.com 
. www.kidscom.com 
. www.kids.space.org  
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was carried out using different procedures. 
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The first and the second pages were completed by the researcher in the class; each 
student was asked some questions while he was doing his class work.  Remaining 
questions were completed by observing him using his computer.   
 
The third and the fourth pages were distributed to the students to be completed by 
their families at home and were then collected again.  
 
To get more reliable results, some questions were duplicated in class questionnaire 
and in home questionnaire, which was to compare children’s answers with those of 
their parents.  
 
By using different statistical hypotheses, all answers were analyzed to test for some 
hypotheses if they should be accepted or at least not rejected.  Hypotheses are 
mostly, concerned with the negative impacts of interactive computing systems on 
development of children. 
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Under the supervision and the guidance of their school librarian, who is a specialist 
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This procedure was to test for the following: 
- If the child’s needs any help to read his e-book, or he can turnover the pages 
and read it alone.  
- Which types of books is of more interest to the child. 
- Which types of books can be more easily understood. 
 
Each class was divided into two groups.   Each student was given the chance to 
choose his group and to read the story the way he liked.  The groups were then 
checked by their teacher to test for fair distribution of students.  
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this, they sat down in different situations; some of them laid down on the floor, with 
or without cushions, others were sitting on desks.  Individually, they read their 
stories.  
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and his own headset. Sounds were introduced.   
 
Both samples were then, observed and noticed. After some specified time, the books 
and the CDs were collected from those who finish first. Mostly they were of the first 
 
group.  A quick test, with different types of questions, was held for each student in 
both groups in each class, “appendix (D-

-¦
 
 
Stated below, are the hypotheses of the research.  They are based on the aims of the 
research.   
. Computer an interesting subject to children. 
. All children who have computers at home, like to use them. 
. Those who have brothers or sisters who use computer, like to watch 
them using it.  This is an important factor to determine the strength of 
his family relationship, and his interaction with other people. 
. Reading e-books is more interesting than reading traditional books. 
. Reading e-books is better understood than reading traditional books.  
. A child like more to spend his leisure time using a computer and not 
playing with a friend.  
. Gender affects the child’s choice to his favorite program/ application. 
. The level of skills in using keyboards or mouse, affects the child’s 
choice to his favorite program / application. 
. Use of mouse or keyboard as a preferable input device, might cause 
safety problems. 
. The frequency and the duration of use of computers affect the child 
safety. 
. The frequency and the duration of use of computers affect the school 
performance of the children.  
. The frequency and the duration of use of computers affect number of 
children’s friends, and hence his social relationships. 
. Attention to teacher’s instructions, before actual practice to some 
required applications, depends on the student gender. 
 
. All who use the World Wide Web (www), or have got an email 
account, access the internet only under his family supervision. This is to 
control the child’s attitude, behavior and ethics.   
 
Under statistical hypothesis, different statistical tests were used to prove   the above 
hypotheses.  
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It is a statement of belief about population parameters.  There are several steps to 
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 hypothesis: 
The null hypothesis; Ho is a statement assuming that there is no difference between 
the hypothesized value and the population variable. The alternative hypothesis H is 
a statement that disagrees with the null hypothesis. 
 
If the null hypothesis is rejected, then the alternative hypothesis is accepted. If the 
null hypothesis is not rejected (not necessarily accepted), then the alternative 
hypothesis is rejected.  
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probability of incorrectly rejecting the null hypothesis when it is actually true. 
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Called the significant value or the critical value. Practically, some computer 
packages do the statistical analysis.  In this research, The Statistical Package for 
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the null hypothesis.   
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Below is a brief definition of the statistical tests used in this research;  
. Chi-Square Test 
. Fisher’s Exact Test 
. t-Test 
 
All tests are performed using SPSS. 
 
 
 
 
7-Square Test ( ) 
 
It is a statistical test used when the sample of size n is classified to two categorical 
variables, say, x and y, with r row categories for the first and c column categories for 
the second. 
 
Formula of  


test 
                                                                                                                     
 
 
 
where 
         ijn    : observed value. 
         ijE   : expected value, calculated as 
  
                                                    
                                                              
                                                       
where 
         iR    :  raw total 
        jC   :   column total 
         n   :   total sample size 
 
under the null hypothesis Ho : Pij ª  ri cj for some i and j (raw and column 
classification are independent),  
against the alternative hypothesis H
: Pij «  ri cj for some i and j, 
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ijij ij
E
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where  
       Pij :  probability of an observation being classified in raw i and column j 
        ri and cj : row and column probability respectively  
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It is a statistical test used when the chi-square test is not recommended to be used; 
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Formula of  Fisher’s Exact  test   
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7-Test 
 
It is a statistical test used for two separate groups, to compare if their means are 
equal, or not.  
 
 
Hypotheses for using  t-test  
 
Samples are independent.  
The observation in each group follow normal distribution. 
Standard Deviation or variances in the two samples are equal. 
 
Formula of t-test 
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Chapter Four 
 
Analysis and Discussion  
 
 
This chapter presents, analyzes and discusses the results of the hypotheses listed in 
chapter three. 
 
!.  Hypothesis One 
 
Computer an interesting subject to children.  
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Table  
Computer as a Favorite Subject 
Favorite subject 
 
Frequency 
 
% of total Number 
  
Computer 
 
 
 
 
 
 
  
Not computer   
Total   
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answered that their favorite subject is not computer. 
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Children who have computers at home, like to use them. 
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
Table  
Using Computers at Home 
      
 
  
Have a computer at home 
Use computer at 
home   Total 
      no yes   
  No Count   7 
   Expected Count    
   % within Have a computer at home ¬ ¬ ¬ 
   % within Use computer at home ¬ ¬ ¬ 
    % of Total ¬ ¬ ¬ 
  Yes Count    
   Expected Count    
   % within Have a computer at home ¬ ¬ ¬ 
   % within Use computer at home ¬ ¬ ¬ 
    % of Total ¬ ¬ ¬ 
Total  Count    
   Expected Count    
   % within Have a computer at home ¬ ¬ ¬ 
   % within Use computer at home ¬ ¬ ¬ 
    % of Total ¬ ¬ ¬ 
 
Chi-Square Tests: 
Value df 	

-sided) 
Fisher’s Exact Test    
   
N of Valid Cases    
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P-value is highly significant.  All children who have computers at home, like to use 
them  
 
 
! Hypothesis Three 
 
Children like to watch their brothers or sisters who use computers.   
 
Using Chi-Square Test, the analysis was carried out under ¬ confidence level.  
Results are shown in table . 
 
 
 
 
 
 
 
 
 
Table  
Family Use of Computer 
      
 
  
Like to watch them  Total  
Brothers and/or sisters using 
computers at home 
 
no yes   
  No Count    
  
 
Expected Count    
   % within family use ¬ ¬ ¬ 
   % within watching ¬ ¬ ¬ 
    % of Total ¬ ¬ ¬ 
  Yes Count    
   Expected Count    
   % within family use ¬ ¬ ¬ 
   % within watching ¬ ¬ ¬ 
    % of Total ¬ ¬ ¬ 
Total  Count    
   Expected Count    
   % within family use ¬ ¬ ¬ 
   % within watching ¬ ¬ ¬ 
    % of Total ¬ ¬ ¬ 
 
 
Chi-Square Tests: 
 Value df 	
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-sided) 
Fisher’s Exact Test    
    
N of Valid Cases    
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P-value is highly significant.  The two parameters depend on each other. 
 
 
!!'. )  
 
Reading e-books is more interesting than reading traditional books. 
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use for reading story. 
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Methods of Reading Stories 
Gender & Method of Reading the Story Frequency % of total number 
 girls: to read books   
 girls: to use computers   
 boys: to read books   
 boys: to use computers   
Total    
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them, were the boys who first chose to read the stories by using computers.  
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Reading e-books is better understood than reading traditional books. 
 
The results were derived from the answers to the questions of the stories  
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question for which the child had to express himself. 
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Gender versus Answers to Questions  to  
      
Method of 
reading    
;&+&+& < &–6 the story Total 
      computer book   
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This concludes that the understanding of the story is affected by the method of 
reading it. 
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This concludes that the understanding the aim of the story is affected by the method 
of reading it. 
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The result concludes that there is no relationship between understanding of the story 
and the method of reading it. 
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The result concludes that there is no relationship between understanding the aim of 
the story and the method of reading it. 
 
!6'. Six 
 
Children like more to spend their leisure time using computers and not playing with  
friends.  
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!.7. Hypothesis Seven 
  
Gender affects the child’s choice to his favorite program/ application. 

		

	
		

	




	X 


		

		

	
	
			


	

answers). 


		

		

	
	
			
cording to families’ 
answers). 


		

		

	
	


¢	

answers). 


		

		

	
	


	

answers). 


		

		

	
g (according to children's 
answers). 


		

		

	



	
		 


		

		

	

	


¢	

answers). 


		

		

sing watching films (according to families’ 
answers). 


		

		

	
	


¢	
		 


		

		

	
	


	
		 
 
 
Most of the analysis was carried out using Chi-
		

¬


levels. 
 

	

	

	
		


		
	
		

	

	
	

	
		


		
	
 
 
Table  
Results of Choosing School Lessons (according to children’s answers) 
      School Lessons   
Gender     Total 
      Dislike Like   
  Boy Count    
   Expected Count    
   % within Gender ¬ ¬ ¬ 
   % within School lessons ¬ ¬ ¬ 
    % of Total ¬ ¬ ¬ 
  Girl Count    
   Expected Count    
   % within Gender ¬ ¬ ¬ 
   % within School lessons ¬ ¬ ¬ 
   % of Total ¬ ¬ ¬ 
Total   Count    
   Expected Count    
   % within Gender ¬ ¬ ¬ 
   % within School lessons ¬ ¬ ¬ 
    % of Total ¬ ¬ ¬ 
 
 

 
Results of Choosing School Lessons (according to families’ answers) 
      School Lessons   
Gender     Total 
      Dislike Like   
  Boy Count    
   Expected Count    
   % within gender ¬ ¬ ¬ 
   % within school lessons ¬ ¬ ¬ 
    % of Total ¬ ¬ ¬ 
  Girl Count    
   Expected Count    
   % within gender ¬ ¬ ¬ 
   % within school lessons ¬ ¬ ¬ 
   % of Total ¬ ¬ ¬ 
Total   Count    
   Expected Count    
   % within gender ¬ ¬ ¬ 
   % within school lessons ¬ ¬ ¬ 
    % of Total ¬ ¬ ¬ 
  
!7)&*. ,. =;&+,,##*+8# # 
favorite program/application. 
Chi-
		


 
 Value Df 	

-sided) 
Fisher’s Exact Test    
    
N of Valid Cases    
 
 
 
Chi-
		


 
 Value Df 	

-sided) 
Pearson Chi-Square    
    
N of Valid Cases    
 
		



		



	
	
	X
 
. ¬
of the boys like school lessons.  
. ¬



	

	
			
 
. P-
°
 
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This indicates that according to families’ answers the same result is attained. 
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Table  
Results of Choosing Cartoon (according to children’s answers) 
      Cartoons   
Gender     Total 
      dislike like   
  Boy Count    
   Expected Count    
   % within Gender ¬ ¬ ¬ 
   % within Cartoons ¬ ¬ ¬ 
    % of Total ¬ ¬ ¬ 
  Girl Count    
   Expected Count    
   % within Gender ¬ ¬ ¬ 
   % within Cartoons ¬ ¬ ¬ 
   % of Total ¬ ¬ ¬ 
Total   Count    
   Expected Count    
   % within Gender ¬ ¬ ¬ 
   % within Cartoons ¬ ¬ ¬ 
    % of Total ¬ ¬ ¬ 
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Table  
Results of Choosing Cartoon (according to families’ answers) 
      Cartoons   
Gender     Total 
      dislike like   
  Boy Count    
   Expected Count    
   % within Gender ¬ ¬ ¬ 
   % within Cartoons ¬ ¬ ¬ 
    % of Total ¬ ¬ ¬ 
  Girl Count    
  Expected Count    
   % within Gender ¬ ¬ ¬ 
   % within Cartoons ¬ ¬ ¬ 
   % of Total ¬ ¬ ¬ 
Total   Count    
   Expected Count    
   % within Gender ¬ ¬ ¬ 
   % within Cartoons % ¬ ¬ 
    % of Total ¬ ¬ ¬ 
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favorite program/ application. 
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This concludes that according to children’s answers there is no difference between 
boys and girls in choosing cartoons as favorite programs.  On the other hand the 
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This concludes
that according to families’ answers there is no difference between 
boys and girls in choosing cartoons as favorite programs 
 
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 
Results of Choosing Drawing (according to children’s answers) 
      Drawing   
Gender     Total 
      dislike like   
  Boy Count    
   Expected Count    
   % within Gender ¬ ¬ ¬ 
   % within Drawing ¬ ¬ ¬ 
    % of Total ¬ ¬ ¬ 
  Girl Count    
   Expected Count    
   % within Gender ¬ ¬ ¬ 
   % within Drawing ¬ ¬ ¬ 
   % of Total ¬ ¬ ¬ 
Total   Count    
   Expected Count    
   % within Gender ¬ ¬ ¬ 
   % within Drawing ¬ ¬ ¬ 
    % of Total ¬ ¬ ¬ 
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Table  
Results of Choosing Drawing (according to families’ answers) 
Gender   
Number of 
gender 
numbers of total 
yes-answers % of total Number 
  
Boy   ¬ 
  
Girl   ¬ 
Total   ¬ 
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=;&+affects the child’s choice to his 
favorite program/ application. 
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This concludes that according to children’s answers the p-value is statistically 
significant. On the other hand, the families’ answers conducted that none of the 
students like drawing applications, so frequency percentages were computed and 
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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 
Results of Choosing Films (according to children’s answers) 
      Watching Films   
Gender     Total 
      dislike like   
  Boy Count    
   Expected Count    
   % within Gender ¬ ¬ ¬ 
   % within Films ¬ ¬ ¬ 
    % of Total ¬ ¬ ¬ 
  Girl Count    
   Expected Count    
   % within Gender ¬ ¬ ¬ 
   % within Films ¬ ¬ ¬ 
   % of Total ¬ ¬ ¬ 
Total   Count    
   Expected Count    
   % within Gender ¬ ¬ ¬ 
   % within Films ¬ ¬ ¬ 
    % of Total ¬ ¬ ¬ 
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Results of Choosing Films (according to families’ answers) 
      Watching Films   
Gender     Total 
      dislike like   
  Boy Count    
   Expected Count    
   % within Gender ¬ ¬ ¬ 
   % within Films ¬ ¬ ¬ 
    % of Total ¬ ¬ ¬ 
  Girl Count    
   Expected Count    
   % within Gender ¬ ¬ ¬ 
   % within Films ¬ ¬ ¬ 
   % of Total ¬ ¬ ¬ 
Total   Count    
   Expected Count    
   % within Gender ¬ ¬ ¬ 
   % within Films ¬ ¬ ¬ 
    % of Total ¬ ¬ ¬ 
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favorite program/ application. 
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This concludes that according to children’s answer watching films is not affected by 
gender. 
 
The same conclusion was conducted by the analysis table 
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Results of Choosing Games (according to children’s answers) 
      Games   
Sex type     Total 
      dislike like   
  Boy Count    
   Expected Count    
   % within Sex ¬ ¬ ¬ 
   % within Games ¬ ¬ ¬ 
    % of Total ¬ ¬ ¬ 
  Girl Count    
   Expected Count    
   % within Sex ¬ ¬ ¬ 
   % within Games ¬ ¬ ¬ 
   % of Total ¬ ¬ ¬ 
Total   Count    
   Expected Count    
   % within Sex ¬ ¬ ¬ 
   % within Games ¬ ¬ ¬ 
    % of Total ¬ ¬ ¬ 
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Results of Choosing Games (according to families’ answers) 
      Games   
Sex type     Total 
      dislike like   
  Boy Count    
   Expected Count    
   % within Sex ¬ ¬ ¬ 
   % within Games ¬ ¬ ¬ 
    % of Total ¬ ¬ ¬ 
  Girl Count    
   Expected Count    
   % within Sex ¬ ¬ ¬ 
   % within Games ¬ ¬ ¬ 
   % of Total ¬ ¬ ¬ 
Total   Count    
   Expected Count    
   % within Sex ¬ ¬ ¬ 
   % within Games ¬ ¬ ¬ 
    % of Total ¬ ¬ ¬ 
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 of the hypothesis: Gender affects the child’s choice to his 
favorite program/ application. 
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This concludes that according to children’s answers the choice of game applications, 
strongly depends on sex type. 
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This result indicates that according to families’ answers there is no relationship 
between game applications and gender. 
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The choice of using mouse or keyboard has an effect on the choice of the child to 
his favorable program application. 
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conducting the choice of mouse and keyboard against an application: 
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All analysis was carried out using Chi-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Input Device versus School Lessons 
      As an input device,   
School lessons  like more Total 
      keyboard mouse   
Dislike          
  
Count      
  Expected Count    
  % within School lessons ¬ ¬ ¬ 
  % within As an input device, like more ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Like          
  Count      
  Expected Count    
  % within School lessons ¬ ¬ ¬ 
  % within As an input device, like more ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Total          
  Count      
  Expected Count    
  % within School lessons ¬ ¬ ¬ 
  % within As an input device, like more ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
. 
!.>. First Analysis of hypothesis:  The choice of using mouse or keyboard 
has an effect on the choice of the child to his favorable program/application. 
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P-value is not significant.  

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Input Device versus Cartoons 
      As an input device,   
Cartoons  like more Total 
      keyboard mouse   
Dislike          
  
Count      
  Expected Count    
  % within Cartoons ¬ ¬ ¬ 
  % within As an input device, like more ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Like          
  Count      
  Expected Count    
  % within Cartoons ¬ ¬ ¬ 
  % within As an input device, like more ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Total          
  Count      
  Expected Count    
  % within Cartoons ¬ ¬ ¬ 
  % within As an input device, like more ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
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has an effect on the choice of the child to his favorable program/application. 
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Accordingly, it is concluded that choosing cartoons is not affected by using a 
keyboard or a mouse. 
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Input Device versus Drawing 
      As an input device,   
Drawing  like more Total 
      keyboard mouse   
Dislike          
  
Count      
  Expected Count    
  % within Drawing ¬ ¬ ¬ 
  % within As an input device, like more ¬ ¬ % 
  % of Total ¬ ¬ ¬ 
Like          
  Count      
  Expected Count    
  % within Drawing ¬ ¬ ¬ 
  % within As an input device, like more ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Total          
  Count      
  Expected Count    
  % within Drawing ¬ ¬ ¬ 
  % within As an input device, like more ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
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=5e choice of using mouse or keyboard has 
an effect on the choice of the child to his favorable program/application. 
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Pearson Chi-Square    
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It is concluded that choosing drawing applications is dependent on the use of  a 
keyboard or a mouse as input device. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Input Device versus Watching Films 
      As an input device,   
Films  like more Total 
      keyboard mouse   
Dislike          
  
Count      
  Expected Count    
  % within Films ¬ ¬ ¬ 
  % within As an input device, like more ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Like          
  Count      
  Expected Count    
  % within Films ¬ ¬ ¬ 
  % within As an input device, like more ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Total          
  Count      
  Expected Count    
  % within Films ¬ ¬ ¬ 
  % within As an input device, like more ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
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has an effect on the choice of the child to his favorable program/application. 
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 Value df Exact Sig.
-sided) 
Fisher’s Exact Test    
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P-value concludes that watching films and using a keyboard or a mouse, are 
independent parameters. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Input Device versus Games 
      As an input device,   
Games  like more Total 
      keyboard mouse   
Dislike          
  
Count      
  Expected Count    
  % within Games ¬ ¬ ¬ 
  % within As an input device, like more ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Like          
  Count      
  Expected Count    
  % within Games ¬ ¬ ¬ 
  % within As an input device, like more ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Total          
  Count      
  Expected Count    
  % within Games ¬ ¬ ¬ 
  % within As an input device, like more ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
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an effect on the choice of the child to his favorable program/application. 
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P-value is highly significant.   
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The choice of using mouse or keyboard might cause safety problems. 
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
 
Input Device versus Safety Problems 
      As an input device   
Safety problems 
 like more Total 
      keyboard mouse   
no          
  
Count      
  Expected Count    
  % within Safety problems ¬ ¬ ¬ 
  % within As an input device, like more ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Yes          
  Count      
  Expected Count    
  % within Safety problems ¬ ¬ ¬ 
  % within As an input device, like more ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Total 
        
  Count      
  Expected Count    
  % within Safety problems  ¬ ¬ ¬ 
  % within As an input device, like more ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
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. ¬ of those children who use the keyboard, suffer from some safety 
problems. 
. ¬ of those children who use the mouse, suffer from some safety 
problems. 
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It is concluded that P-value is not significant.  
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The frequency and the duration of use of computers affect the child safety. 
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The effect of frequency of weekly uses on some unsafely symptoms are 
represented by the following tables: 


	nts the effect on arm pain. 
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The effect of duration of weekly uses on some unsafely symptoms are represented 
by the following tables: 
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The results were analyzed using Chi-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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 
Weekly Uses versus Arm Pain 
     Number of weekly uses   
Arms pain 
  Total 
      
-
 
-
   
No          
  
Count      
  Expected Count    
  % within Arms pain ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Yes          
  Count      
  Expected Count    
  % within Arms pain ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Total 
        
  Count      
  Expected Count    
  % within Arms pain ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
 
 
 
 
 
!.	.  First Analysis of hypothesis: The frequency and the duration of use of 
computers affect the child safety. 
Chi-
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 Value df 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-sided) 
Fisher’s Exact Test    
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This concludes that  the frequency of the weekly uses of home computer has no 
effect on arms pain.  
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Weekly Uses versus Back Pain 
     Number of weekly uses   
Back pain 
  Total 
      
-
 
-
   
No          
  
Count      
  Expected Count    
  % within Back pain ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Yes          
  Count      
  Expected Count    
  % within Back pain ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Total 
        
  Count      
  Expected Count    
  % within Back pain ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
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computers affect the child safety. 
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Fisher’s Exact Test    
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P-value is of no significance. 
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Weekly Uses versus Eye Pain 
     Number of weekly uses   
Eye pain 
  Total 
      
-
 
-
   
No          
  
Count      
  Expected Count    
  % within Eye pain ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Yes          
  Count      
  Expected Count    
  % within Eye pain ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Total 
        
  Count      
  Expected Count    
  % within Eye pain ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
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computers affect the child safety. 
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-sided) 
Pearson Chi-Square 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According to the above result, there is no relationship between the number of weekly 
uses of  computer and eye pain. 
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Weekly Uses versus Fingers Pain 
     Number of weekly uses   
Fingers pain 
  Total 
      
–
 
-
   
No          
  
Count      
  Expected Count    
  % within Fingers pain ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Yes          
  Count      
  Expected Count    
  % within Fingers pain ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Total 
        
  Count      
  Expected Count    
  % within Fingers pain ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
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!	!Fourth Analysis of hypothesis: The frequency and the duration of use of 
computers affect the child safety. 
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It is concluded that fingers pain is not affected by the number of weekly uses of 
home computer.   
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Weekly Uses versus Neck Pain 
     Number of weekly uses   
Neck pain 
  Total 
      
-
 
-
   
No          
  
Count      
  Expected Count    
  within Neck pain ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Yes          
  Count      
  Expected Count    
  within Neck pain ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Total 
        
  Count      
  Expected Count    
  within Neck pain ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
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   Fifth Analysis of hypothesis: The frequency and the duration of use of 
computers affect the child safety 
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It is concluded that neck pain is independent of number of weekly uses of 
computers. 
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Weekly Uses versus Nervousness or Excitement 
    Number of weekly uses   
Nervousness or excitement 
  Total 
      
–
 
-
   
No          
  
Count      
  Expected Count    
  % within Nervousness or excitement ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Yes          
  Count      
  Expected Count    
  % within Nervousness or excitement ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Total 
        
  Count      
  Expected Count    
  % within Nervousness or excitement ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
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It is concluded that nervousness or excitement is of no dependence on the number of 
weekly uses of  home computers. 
 
 
 
 
 
 
 
 
 
 
 

 
Weekly Uses versus Wrist Pain 
     Number of weekly uses   
Wrist pain 
  Total 
      
-
 
-
   
No          
  
Count      
  Expected Count    
  % within Wrist pain ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Yes          
  Count      
  Expected Count    
  % within Wrist pain ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Total 
        
  Count      
  Expected Count    
  % within Wrist pain ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
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of computers affect the child safety. 
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Fisher’s Exact Test    
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It is concluded that P-value is not significant. 
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Duration of Use versus Arm Pain 
     Duration of Use   
Arms pain less than more than  Total 
      
 
   
No          
  
Count      
  Expected Count      
  % within Arms pain   ¬ ¬ ¬ 
  % within Duration of use ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Yes       
  Count      
  Expected Count      
  % within Arms pain   ¬ ¬ ¬ 
  % within Duration of use ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Total 
        
  Count      
  Expected Count      
  % within Arms pain   ¬ ¬ ¬ 
  % within Duration of use ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
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computers affect the child safety. 
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-sided) 
Fisher’s Exact Test    
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This concludes that arms pain is independent of  the duration of use of computers.  
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Duration of Use versus Back Pain 
     Duration of Use   
Back pain Less than more than  Total 
      
 
   
No          
  
Count      
  Expected Count      
  % within Back pain   ¬ ¬ ¬ 
  % within Duration of use ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Yes       
  Count      
  Expected Count      
  % within Back pain   ¬ ¬ ¬ 
  % within Duration of use ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Total 
        
  Count      
  Expected Count      
  % within Back pain   ¬ ¬ ¬ 
  % within Duration of use ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
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computers affect the child safety. 
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Chi Square Test    
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It is concluded that P-value is highly significant. 
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Duration of Use versus Eyes Pain 
     Duration of Use   
Eyes pain less than more than  Total 
      
 
   
No          
  
Count      
  Expected Count      
  % within Eyes pain   ¬ ¬ ¬ 
  % within Duration of use ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Yes       
  Count      
  Expected Count      
  % within Eyes pain   ¬ ¬ ¬ 
  % within Duration of use ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Total 
        
  Count      
  Expected Count      
  % within Eyes pain   ¬ ¬ ¬ 
  % within Duration of use ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
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-sided) 
Chi Square Test    
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back pain is as follows:  
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It is concluded that there is a strong relationship between the duration of use of 
computers and eye pain.  
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Duration of Use versus Fingers Pain 
     Duration of Use   
Fingers pain less than more than  Total 
      
 
   
no          
  
Count      
  Expected Count      
  % within Fingers pain   ¬ ¬ ¬ 
  % within Duration of use ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Yes       
  Count      
  Expected Count      
  % within Fingers pain   ¬ ¬ ¬ 
  % within Duration of use ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Total 
        
  Count      
  Expected Count      
  % within Fingers pain   ¬ ¬ ¬ 
  % within Duration of use ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
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of computers affect the child safety. 
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Chi Square Test    
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It is concluded that fingers pain is not affected by the duration of use of computers.  
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Duration of Use versus Neck Pain 
     Duration of Use   
Neck pain less than more than  Total 
      
 
   
No          
  
Count      
  Expected Count      
  Neck pain   ¬ ¬ ¬ 
  % within Duration of use ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Yes       
  Count      
  Expected Count      
  Neck pain   ¬ ¬ ¬ 
  % within Duration of use ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Total 
        
  Count      
  Expected Count      
  % within Neck pain   ¬ ¬ ¬ 
  % within Duration of use ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
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of computers affect the child safety. 
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Chi Square Test    
 

		



	
	
	
	X 
. ¬



		

	


	

er is less than 

 
. ¬



		

	


	


	




 
. Pearson Chi-

°
 
. P-
°
 
 
There is no dependency relationship between the duration of use of computers and 
neck pain.  
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Duration of Use versus Nervousness or Excitement  
     Duration of Use   
Nervousness or Excitement less than more than  Total 
      
 
   
No          
  
Count      
  Expected Count      
  % within Nervousness or excitement ¬ ¬ ¬ 
  % within Duration of use ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Yes       
  Count      
  Expected Count      
  % within Nervousness or excitement ¬ ¬ ¬ 
  % within Duration of use ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Total 
        
  Count      
  Expected Count      
  % within Nervousness or excitement ¬ ¬ ¬ 
  % within Duration of use % ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
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use of computers affect the child safety. 
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Chi Square Test 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 
 

		



	
	
	
	X 
. ¬



		

	


	


	
		



hour. 
. ¬



		

	


	


	




 
. Pearson Chi-S

°
 
. P-
°
 
 
It is concluded that P-value is weakly significant.  
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Duration of Use versus Wrist Pain 
     Duration of Use   
Wrist pain less than more than  Total 
      
 
   
No          
  
Count      
  Expected Count      
  % within Wrist pain   ¬ ¬ ¬ 
  % within Duration of use ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Yes       
  Count      
  Expected Count      
  % within Wrist pain   ¬ ¬ ¬ 
  % within Duration of use ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Total 
        
  Count      
  Expected Count      
  % within Wrist pain   ¬ ¬ ¬ 
  % within Duration of use ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
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use of computers affect the child safety. 
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Fisher’s Exact Test    
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According to P-value, there is no relationship between the duration of use of 
computers and wrist pain. 
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The frequency and the duration of use of computers affect the school 
performance of the children.  
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School Performance versus Number of Weekly Uses 
      
Number of weekly 
uses   
School performance   Total 
      
–

 
–
   
Fair          
  
Count      
  Expected Count    
  % within School performance ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Good          
  Count      
  Expected Count    
  % within School performance ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
Total  
        
  Count      
  Expected Count    
  % within School performance ¬ ¬ ¬ 
  % within Number of weekly uses ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
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analyzed as follows: 
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It is concluded that P-value is of no  significance. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
School Performance versus Duration of Use 
      Duration of use   
School performance Less than more than Total 
      

 
 
 
Fair      
  
Count   
   
  Expected Count 
   
  % within School performance 
      
  % within within Duration of use 
	  
    
  % of Total 
      
Good      
  Count   
	  
	 
  Expected Count 
	  
	 
  % within School performance 
  		    
  % within Duration of use 

    
  
  % of Total 
  		  
  
Total      
  Count   
	  

 
  Expected Count 
	  

 
  % within School performance 
  		    
  % within within Duration of use 
      
  % of Total 
  		    
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analyzed as follows: 
Chi-Square Test 
 Value df 

-sided) 
Fisher’s Exact Test    
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It is concluded that P-value is of no  significance. 
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The frequency and the duration of use of computers affect number of children’s 
friends, and hence their social life. 
 
Using T-	
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hypothesis were presented by the following tables. 
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 Group Statistics: Number of Weekly Uses versus Number of Friends 
  
Number of weekly 
uses N Mean 
Std. 
Deviation 
Std. 
Error 
Mean 
Number of 
friends -
	     
  -
	     
 

 

	
	



 
   Levene's Test t-test for 
    for Equality of Equality of 
    Variances Means 
  F Sig. t df 
Number of friends 
Equal variances 
assumed     
  Equal variances         
  not assumed       
 

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		

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	



	
	
	X 
t-
°
 
p-
°
 
 
It is concluded that the number of friends is not affected by the number of weakly 
uses of computers. 
 
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Group Statistics: Duration of Use versus Number of Friends 
  Duration of use N Mean 
Std. 
Deviation 
Std. Error 
Mean 
Number of 
friends 		


     
  


     
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   Levene's Test t-test for 
    for Equality of Equality of 
    Variances Means 
  F Sig. t df 
Number of friends 
Equal variances 
assumed   -  
  Equal variances         
  not assumed     -  
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t-value = - 
p-
°


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It is concluded that the number of friends is not affected by the duration of uses of 
computers. 
 
!'. 5& 
Attention to teacher’s instructions depends on gender and on  the type  of 
application under description. 
 
The results of this hypothesis are presented by the following tables; each represents 
the attention to teacher’s instruction versus a parameter under comparison with.  
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All the results were analyzed using Chi-
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Attention versus Gender 
      Attention to teacher's   
Gender instructions Total 
      no yes   
Boy           
  
Count      
  Expected Count    
  % within Gender ¬ ¬ ¬ 
  % within Attention to teacher's instructions ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Girl          
  Count      
  Expected Count    
  % within Gender ¬ ¬ ¬ 
  % within Attention to teacher's instructions ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Total 
        
  Count      
  Expected Count    
  % within Gender ¬ ¬ ¬ 
  % within Attention to teacher's instructions ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
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depends on gender and on  the type  of application under description. 
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 Value df 	

-sided) 
Pearson Chi-Square 
   
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The conclusion is that attention to teacher’s instructions strongly depends on 
gender. 
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
 
Attention versus School Lessons 
      Attention to teacher's   
School Lessons instructions Total 
      no yes   
dislike          
  
Count      
  Expected Count    
  % within School lessons ¬ ¬ ¬ 
  % within Attention to teacher's instructions ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Like          
  Count      
  Expected Count    
  % within School lessons ¬ ¬ ¬ 
  % within Attention to teacher's instructions ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Total 
        
  Count      
  Expected Count    
  % within School lessons ¬ ¬ ¬ 
  % within Attention to teacher's instructions ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
 
 
 
 
 
!2# &+&*. ,. =ention to teacher’s instructions 
depends on gender and on  the type  of application under description. 
  
Chi-
	


 
 Value df 

-sided) 
Fisher’s Exact Test    
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se who do not pay attention to their teacher, like school lessons. 
. % of those who pay attention to their teacher like school lessons. 
. P-
°
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It is concluded that the two parameters are independent. 
 
 
 
 
 
 
 
 
 
 
 
 

 
Attention versus Cartoons 
       Attention to teacher's   
Cartoons Instructions Total 
      no yes   
Dislike          
  
Count      
  Expected Count    
  % within Cartoons ¬ ¬ ¬ 
  % within Attention to teacher's instructions ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Like          
  Count      
  Expected Count    
  % within Cartoons ¬ ¬ ¬ 
  % within Attention to teacher's instructions ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Total 
        
  Count      
  Expected Count    
  % within Cartoons ¬ ¬ ¬ 
  % within Attention to teacher's instructions ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
 
 
 
 
 
!5+ Analysis of hypothesis: Attention to teacher’s instructions 
depends on gender and on  the type  of application under description. 
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 Value df 	

-sided) 
Pearson Chi-Square   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It is concluded that there is no relationship between cartoon and paying attention to 
teacher. 
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
 
Attention versus Drawing 
      Attention to teacher's   
Drawing Instructions Total 
      no yes   
dislike          
  
Count      
  Expected Count    
  % within Drawing ¬ ¬ ¬ 
  % within Attention to teacher's instructions ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Like          
  Count      
  Expected Count    
  % within Drawing ¬ ¬ ¬ 
  % within Attention to teacher's instructions ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Total 
        
  Count      
  Expected Count    
  % within Drawing ¬ ¬ ¬ 
  % within Attention to teacher's instructions ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
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depends on gender and on  the type  of application under description. 
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-sided) 
Pearson Chi-Square    
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P-value is highly significant. 
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
 
Attention versus Films 
      Attention to teacher's   
Films instructions Total 
      No yes   
dislike          
  
Count      
  Expected Count    
  % within Films ¬ ¬ ¬ 
  % within Attention to teacher's instructions ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Like          
  Count      
  Expected Count    
  % within Films ¬ ¬ ¬ 
  % within Attention to teacher's instructions ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Total 
        
  Count      
  Expected Count    
  % within Films ¬ ¬ ¬ 
  % within Attention to teacher's instructions ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
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depends on gender and on  the type  of application under description. 
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It is concluded that P-value is not significant. 
 
 
 
 
 
 
 
 
 
 

 
Attention versus Games 
      Attention to teacher's   
Games Instructions Total 
      no Yes   
dislike          
  
Count      
  Expected Count    
  % within Games ¬ ¬ ¬ 
  % within Attention to teacher's instructions ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Like          
  Count      
  Expected Count    
  % within Games ¬ ¬ ¬ 
  % within Attention to teacher's instructions ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Total 
        
  Count      
  Expected Count    
  % within Games ¬ ¬ ¬ 
  % within Attention to teacher's instructions ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
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depends on gender and on  the type  of application under description. 
 
Chi-Square T	


 
 Value df 	

-sided) 
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It is concluded that P-value is highly significant. 
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All who use the World Wide Web (www), or have got an email account, access the 
internet only under his family supervision.  
 
The results of the hypothesis are presented by the following tables: 
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Missing values: 

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
°
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
°
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Using Computer under Supervision versus Access to Internet 
      Use computer under    
Access to internet supervision Total 
      no yes   
no          
  
Count      
  Expected Count    
  % within Access to internet ¬ ¬ ¬ 
  % within Use computer under supervision ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Yes          
  Count      
  Expected Count    
  % within Access to internet ¬ ¬ ¬ 
  % within Use computer under supervision ¬ ¬ ¬ 
  % of Total   ¬ ¬ ¬ 
Total 
        
  Count      
  Expected Count    
  % within Access to internet ¬ ¬ ¬ 
  % within Use computer under supervision ¬ ¬ ¬ 
  % of Total ¬ ¬ ¬ 
 
 
!!)&*.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It is concluded that accessing internet is independent of family supervision to the 
children use to computers.  
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It is concluded that having an email account is independent of accessing internet 
under family supervision. 
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Undergoing questionnaires, observations and experiments, different detailed results 
were obtained and analyzed.  
 
Based on the analysis of the results, this chapter presents summary of the results,  
and recommendations and future research. 
 
 

.  Summary of the Results 
 
The most important results are presented by the following percentages:  
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-  Although in the experiment of reading the story book, the children were equally 
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students who read the story traditionally, it is found that reading hard copied books 
is better understood than reading them electronically. This implies that reading 
stories traditionally might be more interesting to children and better understood by 
them, than reading them electronically.  However, this depends on the presentation 
and the layout of both types of the story.   
 
-   Such type of  questionnaires are not  strongly reliable, since there are some 
conflicts in some of the answers. This is clearly noticed when comparing the 
answers of the children with those answers of their parents.  Good examples are 
answers to the questions of the following hypotheses:  
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The results of these hypotheses conclude that the families belief that computers are 
not much affecting their children’s life, while their children say the reverse.  
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shows that the preference of choosing drawing and games applications is affected by 
the preference of choosing the use of keyboards or mice.  However, it seems that the 
percentages above are not logical, therefore further research could be done to test for 
this relationship.   
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of them were of good school performance.  Also, they are  not affecting the 
children’s social life, since in all cases the average number of friends of each of 
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all children is good. This implies that computers are easy to use, and currently used 
interfaces, are self guiding and user friendly.  
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who do not use computers under their families supervision, access the internet. 
Hence, the foreign culture 
intruding our children’s life, is coming through other 
resources other than internet.  
 
     

. Recommendation and Future Research: 
 
- The programs used at home and those used at school should be consistent. This is 
not to confuse the children cognition, and to contribute effectively to their education. 
 
 
-  Since e-books are not the children’s first choice, then culture could better be 
distributed to them through traditionally read books. 
 
- Education could be distributed to children though games, and probably through 
animations. 
 
- Self study is a reliable method for children teaching and education. Programs 
could be designed on such bases. 
 
- Appropriate and more safety peripherals and accessories, such as, screens, table 
lamps, computer tables, keyboards, mice, and chairs, should be designed.  Precisely, 
computers and their environments should be user-centered designed.  
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Appendix (C--  School Questionnaire 
Grade:  
            
 
      
Name:  
            
 
      
Favorite class:  
            
       
Draw a ( / ) sign on your choice, please: 
 
     
Attending computer class with interest: yes   no     
 
 
 
 
   
Are computer lessons boring: yes   no     
 
 
 
 
   
Having break between your computer lessons: yes   no     
 
 
 
 
   
At end of lesson, are you tired: yes   no     
 
 
 
 
   
At end of your computer class, are you:  happy   sad     
 
 
     
Like more:                 
 
     
   using mouse (m) or using keyboard (k) 
 
      
 
 
     
                       Good in using keyboard yes   no     
 
 
 
 
   
                       Good in using mouse yes   no     
Skills of use: 
 
 
 
 
 
 
     Mouse: 
 
     
             holding good   fair     
 
 
 
 
   
             pointing good   fair     
 
 
 
 
   
             clicking good   fair     
 
 
 
 
   
             double clicking good   fair     
 
 
     
 
keyboard: 
 
     
             speed good   fair     
 
 
 
 
   
             spelling good   fair     
 
 
 
 
 
 
 
Paying Attention: good   fair   poor   
 
 
 
 
   
Curiosity to other programs: good   fair   poor   
 
 
 
 
 
 
 
Which type of lessons is of more interest: 
   
   
 
 
     
   drawings and colours 
 
      
 
 
 
 
   
   counting 
 
      
 
 
 
 
   
   games 
 
      
 
 
 
 
   
   cartoons 
 
      
 
 
 
 
   
   video films 
 
      
       
   others (mention) 
            
       
Like more to play with a friend-(f) / to use computer-(c)      
 
  
    
Academic achievements: good   fair     
 
 
 
 
 
 
 
Following Computer lessons, better by(  one choice only ): 
      guessing: 
 
      
 
 
 
 
   
      icons'  instructions: 
 
      
 
 
 
 
   
      written instructions: 
 
      
 
 
     
Have a computer at home: yes   no     
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Appendix (C-) -  Home Questionnaire 
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